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C. S U Ge, Sn, Pb, N, P. As. S. Sb, Se^^TeH 
0«tf*i4^4< lS^TcitXk, frffiTnfitXklwi— Kft&£kti 
ftv^fc < k *> 1 ®0#JlxigM k ^%m<7)'B^M.^t>^: t tt^^^ft 

2 1 

[W^3] 

JK^g^l ^ nnfeSTCfc «K tOjFFSttC. Si. Ge> S n. Pb, N. 
P. As, Sb, S. S eisilTT efrh%2>&£ *)Mtiti2>&%< ltt«> 
TGfgXk. ffilBx^kH—fcfc*£kti:*v^&< k *> 1 ® O^^itM k £ 

^Jl a ;v^>m^ k T ;v a - ?v k htk&ft^t £ 

[St*® 5] 
llt^6] 

ft^^Sft^ffi&iF- Sr0#-f * £ k £ 19 1 ju m^lOS? k -f & . 

[»gii©i¥*iifcfyHi 
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[0 0 0 1] 
[0 0 0 2] 

m*<7)&#] 

^^«b> ZnS^CdSef (Ag^Mnf * K-^L/i'bOt^tr) <0V» 
[0 0 0 3] 

[0 0 0 4] 

^$ttrv^ 0 l^l&^£>> 1tr#o^-e{i, #5fc»$Hfcl£& ^oib^iftiiA 
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[0 0 0 5] 

i ] 

#§B¥ 1-104684 -^gtfft 
[0 0 0 61 
BMWIK2] 

#H¥2-4 1 3 8 9^<&# 
[0 0 0 7] 

[##it^m 1 1 

M. G. Bawendi et al. ^ V-TV'ffe) , l~J. 

Phys. Chem. B (V*— *7 7^fv*KU h V -) J , 1 
9 9 73=, ilOlt, p. 9463-9475 
[0 0 0 8] 

l i d t-r &ms] 

[0 0 0 9] 
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tttt*3 J: XfT )V 3 - /i> * tr*fr* £ * & M <b & & *MP «r in x. T 

[0 0 10] 

-f&fc>*>. *f&Wtc^^*^10<b^^*flsK : f-ti> C. Si> Ge, Sn 
„ Pb, N, P, As. Sb> S> S efciOT e^<b&&f££ JjStffta^* 

[0 0 11] 

%L=fJm±C^ Si, G e. Sn, Pb, N, P> As, S b. S, S e&£ZFT 
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[0 0 12] 
[0 0 13] 

^^^^ i <Dit^m^mmt^, it^m^-mm^^^im^mm^ 

bim% KfS]± U Jlt^ffctt^flE^tt^fc^^o Its 

[0 0 14] 

Tt±, C, Si> Ge, Sn, Pb. N> P. As, Sb, S. Se^itTTe 

ti,i%^&%: < tin imo&mTtmMhz, Ttm ^t^^mm-t ^>7tm) 
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3AM. 4A1, 5A^ 6AM. 7AE 8 ft. IBM. 3BE C 

M^)4BE NM«5BE O&i^SJ^oe BE 9 > 9 S 4 Vitm. 

W3W*^*v»t*±, JS8m*i> &U5Jig: PfbSMM (B^k^#M) J 
^ttiDttiJR) ^»«$*LTV*& r7B3ROS»i^ (1 9 9 3^) J *fflv^ ft 

[0 0 15] 

fjl3> 3M> • • • 0#J15cmMk UH»^^^^, ) ^\ 7Gf?t 
[0 0 16] 

^ n-vrfb^> iv-ivft^fcJ:OT-vi4t^j&*#s t<> a^m*^ 

Ill-Vft^ti:, Mk LT^»i^c7)3BM07C^k. XtLT5B^7cfi: 

tfflxJ^ G a A s > G a A s P > G 
aAlAs, A 1 P. InP, G a P> InGaAlP. A 1 S> GaN, In 
GaN, BN. InSb, GaSb^ BA 1 Ga I n^tftft^fii 
kd*-C§\ ^^-C^>. »3te#tttw«*Lfc«)Oi:bTtt, GaN, I nGaN> G 
aAs, GaAsP^Wf^o 
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[0 0 17] 

^07C^h^a^t>^r^k^-efe«9. Ux.^ ZnS. ZnS 

e > ZnTe, CdS, CdSe, C d T e > HgS, HgSe. HgTe^if 
&mf&ZttfX~%, &^"C*>, »3tiRrttJC«*tfcfcOfcLT*±, CdS. Cd 
Se, ZnSe, ZnS, ZnMgSe^iWif^Wo 

<Dtt&%0~?1b *) , -MfrWfclt, Mill S i C> Si Ge^^W^i^ 

^tt^I^^^tttii, s i c^WWb^o 

[0 0 18] 

IV-VPffrfrfctt. Mttt^t0 4Bil<7)7nit, XtU^f^i< 6B 
^<7)7C^^oa^^^b^%-e^ «9 > ^r#«l^ti. fflz-li, SnTe, P b 
S. PbSe. PbTe^t^W^-t^"el, fcfr-C^K ^#tt^tt^ 

[0 0 19] 

i^M-XMIJtt, 5eJtM (#lx.tf, CdS e«i> Cd : S e = 
l : l -eab So ) ©ft^^**tfcfcttRfci% ^5£JfcifiJ£ (Mi^> Cd 0 . 

x Zn x S ei_ y S y ^Cdi_ x Z n x S e i*:-*:ttfc:*IB3 ttA^IR*, f^Cd 
ZnSeSKdZnS et^t^tt^o ict, ^Ji(t I nGaNCo 
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v^Tte. 7C^ikI n : G a : N= 1 : 1 : 1 fcv*d3&88£&i*LTV»&0-ett$: 

<, ^ftj£o<t£-*&JBS*-e** i no.1Gao.9N1.o- 

[0 0 2 0] 

-CU^o K--/$-fr**ffi^JR*fc»i^«7n#i: UTti. fllxJf. ISftfK- 
^JStLTSb3+ > Sn2+, P b2+£ i£TT 1 +^*M#m>f I Mn2+ % 
Cr3+, Ag+£J:irCu2+#OSS&«'f*> ; Eu2+, Eu3+, Tb3+. E 
r 3\ Sm3+, Nd3+. H oS+^itfY b 3+^<7>#±2i^Jl * > ; F& XXfC 

- ^ £ i -9 & & „ £ £<D%}%: &ft-5-1" & i i & o 
[0 0 2 1] 

i t9*F^ L< {40. 1 /*m*^ £<bK£f£ t< iiO. 0 1 yu m*Srt?fc£o ^ 

v>-c ®x Oils ^s&jteSW *t & £ ^-e § > (DH^SiPS^ < * h t 

[0 0 2 2] 
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t^L<, -e^id^^Jim'fb^t ttli, mx.it, ZnO, Sn0 2 . I 
n 2 0 3 , S i 02#^tf bti&o 
[0 0 2 3] 

, m^mmt^fi^^K *^ftJKte. rCdSe/ZnOj > |~CdS/Zn 
OJ > rZnSe/ZnOj , [ZnS/ZnOj , [CdSSe/ZnOj ^ 
rinGaN/ZnOj , TZnCdS/ZnOJ^ TPbTe/ZnOj, T 
CdSe/I n 2 03J ^ TC d S e/S i02J> CdS e/S n0 2 J & t^m 
il^o iifaOJ:?^ ^m^«-r^>^mm^ii> ZnO> In 

2 0 3 > Sn0 2 > S i 02%t*tmLX\<*2>i!)K Z-frh it, iiif Z n Oo. 98^ 

[0 0 2 4] 

^ ^mmtm^mw*. m^^m^mm, &mfcm&&zv?£mT *>>m 
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W^*i:Lrt±, tfflxjf, *;v^->;^ 7;^^vi, 7xy^y$, r 
4t7>^^Al, 7 >f*K*, ->V^>^ fWK*, 

[0 0 2 5] 

tit, *&mnMl<o{t^*mWBL=¥-K.is\'*xl±* W&K.&1r &&Mb&to 

#\ (a) im&Ltz&mm\:®'e$>&z.tim* tv* 0 ^-a* (a) t 

[0 0 2 6] 

& i)\ <£UX & ^m&iim&lftiFFibfft Kffck tfo t#4LTv^ £ t am 

!L<, &t>&x, W£<oBfrfc<?\,*xte£<D&mufrfc&\,*xbmtmKX'$> 
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[0 0 2 7] 

2>$k%fc&m? o m (r) . m (O , w (b) „ n 

mx.it, *7-xlxt? N m^^W. ^tlELf^t 

tzitmmmELm^ /7X7f^^w, fed (mimffir^^w) 

# (R) > ^ (G) . W (B) , M (Y) ^^^-fe^^WW^ 
[0 0 2 8] 

[0 0 2 9] 

tLxt>m\<*z>zttfx£2>-t)K ^<dW;&, &?-yvY (%sc> 

if) \zn\^xiftig.<n>m% (%M$mmn (a) ) -e^m^ra (2&#j#yg) tt 
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m^JM (A) H ) £LT&, fflklX, [}£*?->/T??->7 4 ? 

VHelallJ, rft-^fiDNA/DNAt'J3-7-J > [T^/& 
fiDNA/DNAt'Jn'v-J , rti:Illfc'JWE. coli. M 
altose binding protein-basic, zipper 
fusion protein, -/n* * ^9 ^ v>J rtCflU:n/fy 
yVy^—/t e c omb inant protei n (DCJfcffil'^tffzjElZ^ 

[0 0 3 0] 

*l&^^^^^2co^^#^e : f-{±. fe^an mifcire* *k 

o 

[0 0 3 1] 
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[0 0 3 2] 
[0 0 3 3] 

$>2> 0 ) ^^mi^omM^m^^tzit^m^mi^^^t^ 
(omM^^mm^Kx *)wg.z*t2>&fc<7)mi~, m&WKfcfcMs^*^*-* 

[0 0 3 4] 

t x\ ±mffimwk<D%L=f& i mt^mmx^m l tz $-nmmmjgxn h tt 
*?-r ^ 0 t tz, mw&vm'±M i x&Hmmm zmn-rz z t k x , wm 
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[0 0 3 5] 

n° * vsu s&ms 9 * u £ 7" tv >m.^om^mma ^ >w. 

;->^.^m> ^;v*;vm. 7^^>Will f w^ 
[0 0 3 6] 

(f-) „ mm^^y (ci-) > %\mn*y (Br-) ^j^a-Mb 

(I-) L<W?>*l&« £*t<b# l«©*fflv»Tt 2®m 
±=gr#fflLT^ £v^ 0 
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ic. i tt ib ?>7Ki#?£:k <£ if £ *t <b 1 7 fj y r ;v # ±as^«# fc 

zw&t v<mf btiZo zfit>i±i&<ofrm^ri> 2m&±*&mL'ci> 

o 

[0 0 3 7] 

jS&^n^^.tt&^jRjK^-ost^Jtb-c, o. oooi-iooomt* 

& aift Lv\ ±ffi@B^-#J^ s 0 .0 0 0 1 *efi/%$m<oifr&i** frWfeM 
fc**5^!8»*a*+#fcS&j¥ $*i&v*£-e-*Lrt*£>*K 1 0 0 0 *^%*jex.*«r 

HI (®Ht> t£^#7& ? l 0 0 nmTO 3fc0^^^%^«r, a&WK^tw** 

3&«»?>*L*o Wittf, tfftOJKJfcfc UOC dSe^Zn S JI^IT^ 
ib, ^tl-e^Cu^Cu S e-^iifijOS e • Kt*i"«ifc* t 

[0 0 3 8] 
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[0 0 3 9] 

100-1000 0tiH5fflv^ i fc**Sf i tv> 0 1 0 0ii^*it 
1 0 0 0 omJKB£jSx.&*£-tt> 1 h^fc^O^WS^^O 

jr***® < * ») „ ikmmm < & & & * 0 

[0 0 4 0] 

, ^t/^^ffi^T- 1 0 0S*g|Uc*tLT. 1 -1 0 0 0 OiS^fflv^i 
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[0 0 4 1] 

I±* < , 1 m^Oft^WW^WIfeW * ? 

<fcv^ #!lxJ£, 6 0 - 1 0 0 0 0 r pmt^ £ biPft i Lv* c 6 0rpm* 

St-e**^ e#Sb5p* s 1g:< ^^*3-e^ s *^> 1 0 0 0 0 r pm£®x.&£> 

[0 0 4 2] 

%L=?-imbtLZ> H 5 KM^fSt^tf^iO- 0flx.fc^ 6-lOOOOrpm-e 

fe-etL^^), 1 0 0 0 0 r pm^x.^.^ ^L^^i"§*-CiPoT^#^ 
**fiT"t & 53 -e M*$> & o 

tf. 0 . 1-10 0 & i Lv\ 

[0 0 4 3] 
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**o«»WH#J:^ t-tzm&l-, iS^Olfta 2S^±Of^ 
[0 0 4 4] 

tizx *), mt^^mmt^^fz^m^m^^^mLxm^m^x^ 
o #t<te. mwik<o^y Ynm-mfrh*rmTfrm<n^~)\'*ftm.\^xi5%, z 

*L& *> ©T^ & L< ttffc^ 0 . 1 ^ m JsHT. $ K$f $ L < \m. 
T-#0. 0 1 yumJ^T-e^^o 

1B*3&9§K^£|& 1 Oft^^fle&^fflfcfc UTffim pw?* 
[0 0 4 5] 

nitwit, &m * tTfrz-^t vc&m^mfefr hta% t*&tr 
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[0 0 4 6] 

0 . 1 fx m%m> $ t> L < ti 0 . 0 2^ m*»-C* & o *=HS6*#5KR-r 

[0 0 4 7] 

ft&^JK (NT ) i:ov^^l:^ii^v>^ M* ^ fllxJf, S»^1A 
2A}&, 3AE 4AE 5AH> 6AE 7A1, 8#U 7>*^Ktg 
1BE 2B1, 3B2£, 5BM, 6Bit:t^W#IHK^ 

L<, ittibOft?^. Milt Zn, A 1 > In, Si, Sn, Sb 

, La, Mg, Ca, Sr, B a*Oim«i:*t«04^8Mb*U»lft 
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[0 0 4 8] 

(y*y-;K W v/nvf;vr;v3-;K n-7*y-;K t -7 

f;V7;vn-;v N ^rT'J;V7;V3-;l/f) „ UiESJ^^fe^D lflfi 7 ;v = - ^ (T 
"j;V7;V3-;V> ^Df;v7;vn- ;v N yn;W7^n-;vf) > J3iH5£Hffi 

-;v (^>^;i/7;vn-;K -»t5^7^3-K ^f;v7x^;v*;vbV- 

^;v7x/-jk 7.x./— >k ^>"7jv7x;-;k p -^f^->xWx; 
-)vm) > ^#^;iiiT;V3-;v (7^7'J^7;vn-;vf) foil7;vn 

h V y ^-l/V^ 1 ; 1, 4 -7* — /K 1, 5-^>^>^t-;v 

„ 1, ;K 1, 8-***2'^5J— >K 1, 10-f*>y 

, v^n^s^-9->- l , 2-y*->K $/*n's4MJ->- l, 4-^*- .MW 
* #V t^vr^^w^'J (>}(ijxfi/>^'j^K #y -/new 

•/nifv^^u xr-;v^ey y7nev s /^'j n-M/^fji' 

^y/f^x-rK njxfi/>^va-;vt/^f;i/x-7;K 
fWUfftitKD^r^/, l/^VJ', 2, 2-tf* 
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; ^y -ty 3tf r^^-^fei^vi^ibo^/^-T^K ^e/ix 

[0 0 4 9] 

&JR*A/#>'Wat«)^JKO-&3fir**CWUT' : E^Jt' , Cl ~ 1 0 0 OlSitt^ t 
«J:J}»tL<{i2~l 0 04S»> WiL<li5-5 0fl*?fc 

o 

-)Vt BLfcmn t (7)^ft» L T > ^JS * ;v > m^^j^JK^ 1-50 M* % 
[0 0 5 0] 

^;VO-*f>^ #vy>\ 3rW>?BU v?u^ 

~>y~ n^^rv;v^>-tf >\ v^n^^r-fev^ v^n^v^^. v^f-^ 

y;v^> h^?^, 7"ftV>, Tf7'J>, rl/t:>i, K-f* 

N vf-7^-;u> 7*>\ -fu/v*^ ^^t>, 'n - /*^ ^>-tf> > 
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[0 0 5 1] 

„ ^ft^-'K M.it^f-^y, 0 -*nnh;i^> 

y p-^DOb^xy, ^nn^v€A ^on-tM> Ea&ftJfcSS-. 1, 1- 
>^nnj.*>, l, 2-y^nnx^>, l, l, 2 

-v'^nnxf 2, 3-^nnh;Vi>, 2, h;i/x>, 
2, 5-^ddHVx>, 2, 6-y^nnf;vx>, 3, 4-v^nnh;v 
i>> 3, 5-y^nah;vxv, y^nn^r/i, i;^nnyn;i>, m - 
>^nn^>-t?> s o - nn^>€ > % p-y^nn^^^ ^n^x 
v7dW>> yVn^^n;r/, v^n^e^v-tf:^ v^n^e^v* 

^■JMtry/K liWv^ntx jfe^j.^^, %\\&>?*f-fr > ZAWf-fc, 

Hft^ne^ IMk^f^ JMfc9*y/K 1, 1, 1, 2-Tf7^nnx^ 
1, 1, 2, 2-ff7^nnx^y > j^^nnxf l/y, fhy/o 
^x^>, f h7^fvv^Dn7'n^ l, l, i-h'j^nnx^>, 1 
, 1, 2-h'J^nnxrA fy^nnxfi/v, 1, 2, 
>-*r>\ 1, 2, 4-h'J^on^>>b'> > 1, 3, 

yn^^nnx^, 1 -rn^- 3 - ^ n n :/ny\°>\ ^n^e^? ^ ix>\ ^ 
[0 0 5 2] 

ntKTA x^y^v^ ^7-7yx-f;vi, ^l/y/Mf;vx-fiK 
tft^nevv, ^V7 5;ux-f;K ^y7°ne^x-f;K >?jil^;vt 
■fe*-K yxf;Vx-f;K y^'Jy-7Jl/x-f;K 1, 8-v 
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>\ MJ:fr*-9->\ if* (2-?nnxf;v) x.-xA\ If 7=-;i/ 
[0 0 5 3] 

[0 0 5 4] 

. 7-bWx>Ubijxf;K 7-tf;^i>Uf'J7*f ;W 7-bf^7'j 
>K T-feh^J.^;K 7^h»f;K 7t*xfyt^f;K V 
7*;K *Jt#Bft^^;K ^M^r^K $it»7*ne^, ^If^vv? 

;K ^UK v:/*-;K ¥Bfc=.*-/K ^7*f;w fl|7*nif^ * r Bfe^**>/K 

W7 ^ ;k @^m-T 77 5 ;k v BWK v fu tf ;k m 

s-yf-;K Si7*nf;K ff^^>^;K ffi^^;K If^^^Vv? 

Iv7 5;K yaviyx^K yaviyVf^ fi^^xf-;i/, 15^^ 
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vt^iv, mMTZfr, %m^^, stK^f^^ ilim^w y^vmv^?- 

7 p nbWm^>'v^> yn^ty^f^ fr^M^^T^m, -7V^>fv 
SSI^VT^K fi&SM v:/tti£/K S^^'K B&m:7^;W SSm^^K U 
[0 0 5 5] 

V n — ;V>^^ ^;vx- xJK .x^ V > :?* V n-^/xf jVi-r^T-b^- h 
„ n — :/^;vx— <r;vT-fc? — W i/>^'jn-;vx 

3-;1/^>Vji— K -Jx.^-vyWn — )i<Vff-)V^~-7-)\', yxf v>^* 
U n-;i/^ey x.^-;Vjc— x^T-b^- K U>ffV 7'f JVx- 

T^T-tr^-K b'jxf l/y/'j3-jP:;-2-xf;l/7*f7-h> h 'J x.?- 
r7-;i/v^^;VJc--7-;K *° 'J x-f- V y ^ i j n -^aJft^x.^T^K 

[0 0 5 6] 

aSfl^fb&^fi^l 0 Oti^^LT, 1 0- 1 0 0 0 Oii^^Ct^ 

jfiu> 0 i oa»^*i5-c&&^ ^^mm^^^^mm^ 
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[0 0 5 7] 

t^R)it^«t:*^ot{i, in^Eii, ®#5 O^J^JiT^^it^t L 
tbKii 3 0 0 tJ^T*^ lv^ 0 

[0 0 5 8] 

±fBin^^«t^>s:iSti. nr£T\ met. ^T<av>i**L«>flE:&T-cfTo-c*> 
mmKX&mi <Dm&%m&, tt^W^I^ ^^t^o^ET-c^I # ;u 

[0 0 5 9] 

tt*v^ N witf, (l) ^1 * ^^^i^fc i 1^7;!/ n - ^ t1^*#f 
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) inf& £ ttfc r ;v 3 - ;v ^#J1 # ;v # >mm ft^^MHfcfr & £ 2: £ & 
^"t*^i*x (3) M^tL^TJvn-^^fb^^^^^^^t^^ 

*^3j?>»ai*»^-r&*fev (4) R&mi&t&miJ)m>&&t*immLx 

iitmSo ±15 (3) * (5) O^rfeKi^v^Ttt, £JMMfc«fcJ: 

/f£3£j&$-£& i 9 ^^>7ti6. (3) -C»4^JR*^#>aiai*, (5) -e(4T 

[0 0 6 01 

& J: ? * o MrfcM Kit, ( 7 ) ±m U vBfttt fcT;vn-;i/t fc-grtr 
[0 0 6 1] 

bT)Vu-)Vb<DKJBi:£<om&mz£ V)4fo X 7 fc"t*U*, BftK* OMtft 
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